Patients with prolapsing mitral leaflet syndrome (PML) frequently have chest pain of undetermined etiology. Twenty-three patients with PML underwent cardiac hemodynamic, angiographic, and metabolic studies. The latter were performed during control spontaneous heart rate and tachycardia by right atrial pacing. Myocardial supply-demand ratio (DPTI:SPTI) was estimated from the planimetric integration of the diastolic area (diastolic pressure time index = DPTI) and systolic area (systolic pressure 
Material and Method
Twenty-three patients with PML formed the material of this study. They were among 609 patients who had cardiac hemodynamic and angiographic studies during a two-year period. There were five males and 18 females ranging in age from 31 to 61 years (mean age = 46 years). Seventeen patients had exertional chest pain, five had chest pain at rest, and one patient had episodes of ventricular tachycardia. All the patients had complete history and physical examination, serial electrocardiogram, and in many cases serum enzyme determinations because of persistent chest pain and/or arrhythmias. Because of the presence of systolic murmur (13 patients) and click (five patients), the diagnosis of PML was suspected in most cases prior to cardiac catheterization. Although some of the patients had been treated with propranolol, this medication was discontinued at least 48 hours prior to cardiac catheterization.
Right heart catheterization in postabsorptive state was performed in 16 patients using the standard technique and after premedication with diphenhydramine hydrochloride and sodium pentobarbital, 25 All the patients had prolapse of the posterior leaflet of the mitral valve ( fig. 2) . Two patients had associated prolapse of the anterior leaflet (4 and 18). In addition, abnormalities of the left ventricular geometry and contraction (inferior and anterior bulges, asynchrony of contraction, cavity obliteration) were present in all the cases. Mitral regurgitation was detected in three patients. No patient had occlusive coronary artery disease (defined as more than 20% constriction in any vessel) but corkscrew appearance of the vessels was frequently noted. Ejection fraction was 0.71 (i0.01 SE). Cardiomegalywas not present in any case.
Electrocardiographic Findings
Stable or unstable ST-T abnormalities were present in all the patients. These abnormalities were either diffuse or localized to anterior or inferior wall. In addition, ventricular arrhythmias or history of palpitation were present in most of the patients.
Immediately following the pacing tachycardia, 1 mm (or more) ST depression occurred in four patients ( fig. 3 and table 2 12 Thus the lactate abnormalities in the present series are most likely suggestive of myocardial hypoxia. Whether or not the hypoxia is due to "small vessel disease" '13 18 or to abnormalities of cellular metabolism inherent in the cardiomyopathy is not elucidated by this study. In general, lactate abnormalities were more frequent in patients with exertional chest pain, although five patients with chest pain at rest and the patient with ventricular tachycardia had normal lactate metabolism.
Our current thinking is as follows: PML most likely reflects two different underlying mechanisms. In one, there is cardiomyopathy and the prolapse of the mitral valve is secondary to abnormalities of myocardial contraction. In the other category, the pathology is "primarily" in the mitral valve or chordae tendineae and thus the electrocardiographic abnormalities and arrhythmias may be mechanically induced by the impact of the abnormally large leaflets and long chordae on the ventricular wall.
In the present study, DPTI:SPTI ratio was not suggestive of subendocardial ischemia. Our lowest ratio (0.55 in case 20 during pacing tachycardia) was higher than the ratio Barnard et al.3 recorded when ischemic electrocardiographic abnormalities appeared. This discrepancy could be explained by the presence of small vessel disease. The DPTI:SPTI ratio is based on the assumption that there is no coronary artery disease and hence the diastolic pressure in the coronary arteries is the same as in the aorta. If our patients with PML had "small vessel disease," then DPTI cannot be used as an estimate of myocardial blood supply.
In conclusion, the present study indicates the approximately 30% of patients with PML have myocardial lactate abnormalities which are usually seen in myocardial hypoxia. Because of chest pain, electrocardiographic abnormalities, and myocardial metabolic abnormalities in the presence of normal coronary arteriograms, myocardial hypoxia, possibly due to "small vessel disease" or cellular abnormalities, is strongly suggested.
